A semiautomatic procedure for the direct estimation of both serum calcium and magnesium is described. The indicator used, Eriochrome blue SE (EBSE), has the advantage of stability and freedom from interference by naturally occurring substances. The procedure requires 3-5 mm. per sample and is very reproducible. The values obtained agree with those obtained by back-titration of excess chelator and are consistently 0.3 mg./100 ml. less than those obtained by a standard oxalate precipitation method.
) and allother on the final line (B in Fig. 1 ) at the end of the titration.
The distance, in centimeters, from the origin to the intercept of these two lines is proportional to the calcium concentration. The titration values, in centimeters, are plotted against the concentrations, in milligrams per 100 ml., of the standards (Fig. 2 ). One-milliliter samples of serum are titrated in exactly the same manner as the standards. The serum calcium concentration is determined by interpolation from the graph prepared from standards ( Fig.  2 ), or t.he concentration of EDTA can be adjusted so that the measured distance in centimeters, when multiplied by a suitable factor (we adjust the solution so that the factor is 2), gives the concentration of calcium in the serum in milligrams per 100 ml. Since a syringe pipet is used for standards and samples, a direct comparison is made; however, if samples containing less than 0.05 mg. of calcium are to be analyzed-for example, 0.5 ml. or less of serum-a standard curve including this concentration is necessary. An alternative procedure is to use an internal calcium standard. Delivery of air in lieu of titrant or failure to eliminate the "slack" in the chart drive mechanism of the recorder are the most common sources of error in the determination.
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Magnesium
One milliliter of each magnesium standard (1.0, 2.0, and 3.0 mg./100 ml., all with 10 mg. of caicium/100 ml.) is delivered to separate beakers, diluted to 15 ml., and mixed with 2 ml. of pH 10.1 buffer and 3 drops of indicator.
The titration values obtained at pH 10.1 minus the value for a 10 mg./100 ml. calcium standard titrated at pH >12 are plotted, in centimeters, against the magnesium concentrations.
The value for magnesium in a serum sample treated in a similar fashion is obtained by interpolation from the standard curve.
Additional Procedures
Measurements of pH were made with the Metrion 1)11 meter* with the Hyalk glass electrode.
Trichloroacetic acid filtrates were prepared as described by Malmstadt and Hadjiioannou (5) and were titrated with the aid of 650-ms and yellow cutout filters.
The back-titration procedure of Yarbo and Golby (6) Serum was ashed by placing 1 ml. of serum and 2 ml. of a mixture of HNO3 and HC1O4 (concentrated acids, 1:1) in a 50-mi. Erlenmeyer flask and evaporating the mixture slowly to dryness on a hot plate. The ash was dissolved in 1 ml. of 0.5 N HC1 and the solution so obtained was used for analysis. In the modified Clark and Collip procedure used in this study, 2 ml. of serum, 2 ml. of 1120, and 1 ml. of 4% (NH4)2 C204 were mixed well and allowed to stand for 3 hr. at room temperature.
The resulting precipitate, removed by centrifugation at 1325 RCF for 30 mm., was resuspended in 4 ml. of wash solution (327 ml. of EtOH, 327 ml. of diethyl ether, 327 ml. of 1120, and 27 ml. of cone. NH4OH) and recentrifuged. The entire washing procedure was repeated, the supernate was poured off, andthe precipitate, which was dried for 6 hr. at 55-60#{176} C., was dissolved in 2 ml. of N HOSO4, heated in boiling water for 3 mm., and titrated with 0.01 N KMnO4. Normal values for serum calcium for adults by this procedure are 9.2-10.4 mg./100 ml. (7) .
Calcium
The indicator, 3-(5-chloro-2-hydroxyphenylazo) -4, 5-d i hy dr oxyiiaphthylene-2,7-disulfonic acid (EBSE), used earlier by Flaschka and associates (8) is sensitive to calcium and magnesium, is watersoluble, is stable in alkaline and neutral solutions, and meets the general requirements for an indicator (9) .
The differences in absorbance for the dye at pH 12.5 and 10.1 in the presence of calcium and magnesiuni with and without au excess of El)TA are shown in Fig. 3 . The quantity of indicator used does not affect the value obtained for either calcium or magnesium but does determine the height of the titration curve (total change in absorbance).
The specificity of a complexometric titration is determined to a great extent by the pH at which it is performed.
Figures 4 and 5 illustrate that it is necessary to add more NaOH thaii is required to attain 
MI. 2.4N NoOH
Fig. 4. (top).
Effect of concentratioa of NaOH on pH and on result of titration of stand- To evaluate the effect of serum proteins on the method, calcium-free serum was prepared by passing a sample of serum over a chelating resin (is) (Dowex A1*), which removed! all of the measurable calcium. This preparation, when added back to either serum or standards, did not affect the analysis in any detectable manner.
Effect of concentration of NaOH on pH and on
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Since standards added to serum also are recovered quantitatively, standards in water are used exclusively in the routine determination.
The procedure has been applied successfully to serum from patients with jaundice, myeloma, and lipemia. Highly lipemic serum must be extracted with a twofold volume of diethyl ether saturated with water prior to the titration.
The values obtained in these instances agree with those obtained on samples ashed with HNO.-HClO4.
Magnesium
The standard curve obtained in the titration of magnesium is shown in Fig. 2 
